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(54) AC BIAS POWER UNIT 

(57)Abstract: 

PURPOSE: To obtain an AC bias power unit which can 
be improved in efficiency by reducing the power loss of 
the unit by controlling the output voltage of the power 
unit by controlling the energizing time of a first and 
second energizing circuits. 

CONSTITUTION: A first switching element SW1 is 
connected in series with the primary winding N1 of a 
voltage booster transformer T and, at the same time, a 
second switching element SW2 is connected in parallel 
with the winding N1 on the load side of the element 
SW1. A first and second diodes D1 and D2 which are 
opposed to each other are connected in parallel with the 
elements SW1 and SW2 and an inductor constituting a 
series LC resonance circuit together with a capacitive 
load is connected in series to the positive side of the winding N1 on the load side of the 
element SW2. In addition, a developing device, DC bias power source which applies a bias 
DC voltage across the developing device, and AC by-pass capacitor are connected in parallel 
to the secondary winding N2 of the transformer T. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The AC-bias power unit which is characterized by providing the following and which supplies 
the bias voltage of an alternating current to a capacitive load. The inductance which is connected to the 
load of the aforementioned capacitive in series, and constitutes LC series resonant circuit with the 
capacitive load concerned. The 1st switching circuit which energizes the aforementioned LC series 
resonant circuit in the right direction and in which energization time control is possible. The 1st 
energization circuit which formed the 1st diode which revives the series resonance energy after the 
energization end by the 1st switching circuit of the above. The 2nd diode which revives the series 
resonance energy after the energization end by the 2nd switching circuit which energizes the 
aforementioned LC series resonant circuit in the negative direction, and in which energization time 
control is possible, and the 2nd switching circuit of the above. 

[Claim 2] The AC-bias power unit given in the 1st term of a claim characterized by having arranged the 
pressure-up transformer between the load of the aforementioned capacitive, the 1st, and 2nd 
energization circuits. 

[Claim 3] The AC-bias power unit given in the 2nd term of a claim to which the aforementioned 
inductance is characterized by the bird clapper from the leakage inductance of a pressure-up 
transformer. 

[Claim 4] The AC-bias power unit characterized by constituting so that it may have the capacitor by 
which the end was connected to the alternating current high-pressure output side, and the other end was 
connected to the current rectifier circuit, the current which flows this capacitor may be rectified by the 
aforementioned rectifier circuit and the output voltage of an alternating current high voltage power 
supply may be controlled by this rectification output. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the AC-bias power unit for impressing an AC bias to 
the development counter used for electrophotography application equipments, such as an 
electrophotography copying machine and a printer. 
[0002] 

[Description of the Prior Art] Recently, the above-mentioned electrophotography copying machine is 
asked for the model which can be copied on an OHP sheet (transparent sheet made of synthetic resin for 
overhead projectors) etc. as a record form besides a regular paper while colorization, improvement in the 
speed, and the miniaturization have been required strongly in addition to high-definition-izing. As a 
color electrophotography copying machine which can reply to these demands Arrange an imprint drum 
near the photo conductor drum, and the toner image formed in photo conductor drum lifting is imprinted 
one by one on the record form held around the imprint drum. After piling up the toner image of four 
colors on a record form, there are some which were constituted so that a color picture might be copied 
by establishing these toner images on a record form. 

[0003] This color electrophotography copying machine develops the electrostatic latent image formed in 
photo conductor drum lifting one by one one by one with the toner image of four colors, such as 
cyanogen Magenta yellow black, by arranging the development counter of four colors of rotary system 
in the unilateral of a photo conductor drum, and rotating these development counters. Moreover, the 
above-mentioned imprint drum holds a record form to the peripheral face of this imprint drum 
electrostatic by forming the peripheral face with the film made of synthetic resin. Furthermore, it is 
constituted so that the imprint corotron for imprinting to electrostatic the toner image formed in photo 
conductor drum lifting on the record form held around the imprint drum may be arranged in the interior 
of the above-mentioned imprint drum. 

[0004] As an AC-bias power unit for impressing the bias voltage of an alternating current to the 
development counter used for this kind of color electrophotography copying machine etc. 
conventionally, there is a thing as shown in drawing 7 . By carrying out on-off control of the direct 
current voltage Vi impressed to the upstream coil Nl of the pressure-up transformer T, this is constituted 
so that induction of the predetermined alternating voltage may be carried out to the secondary coil N2 of 
the pressure-up transformer T and it may output to the development counter which is a load by making 
this alternating voltage into bias. Here, the development counter as a load impresses the AC-bias voltage 
which direct current voltage was made to **** to a development sleeve, and develops the electrostatic 
latent image of photo conductor drum lifting while it holds a toner like known on the periphery of the 
development sleeve which consists of a metal cylinder. Thus, since the development counter is equipped 
with the development sleeve which consists of a metal cylinder by which opposite arrangement is 
carried out with conductors, such as a photo conductor drum, it serves as a capacitive load which acts 
like a capacitor as a load. 

[0005] Moreover, as the above-mentioned AC-bias power unit, the thing as shown in JP,57-124757,A is 
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also already proposed. In the development bias equipment of the electrostatic recording device which 
this equipment impresses bias voltage to a development counter, carries out the toner development of the 
electrostatic latent image formed on the record object to it, and performs electrostatic recording 
Alternating voltage which amplified the sinusoidal voltage obtained from a sinusoidal oscillator circuit 
by the amplifying circuit, and carried out the pressure up of this amplified voltage by the pressure-up 
transformer is made into the aforementioned bias voltage. It constitutes so that the output of an 
amplifying circuit may be carried out to regularity by the automatic-gain-control circuit which detects 
the output of a pressure-up transformer and adjusts the gain of the aforementioned amplifying circuit. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the case of the above-mentioned conventional 
technology, it has the following troubles. That is, in the case of the equipment concerning the AC-bias 
power unit and proposal which are shown in above-mentioned drawing 7 , after carrying out the pressure 
up of the input voltage Vi by the pressure-up transformer, it is constituted so that it may output to the 
development counter as a load etc. by making into AC-bias voltage this alternating voltage by which the 
pressure up was carried out. Therefore, the load of a development counter etc. was a capacitive load, in 
the case of the above-mentioned equipment, the energy loss for carrying out the charge and discharge of 
this capacitive load occurred in the form of heat, and there was a trouble that efficiency was bad in it. 
Especially, the electrostatic capacity of the development counter as a capacitive load is large, and since 
the impedance of a load moreover becomes small when the frequency of AC-bias voltage is high, the 
problem of an energy loss becomes remarkable. 
[0007] 

[Means for Solving the Problem] Then, the place which it was made in order that this invention might 
solve the trouble of the above-mentioned conventional technology, and is made into the purpose is by 
mitigating a power loss to offer the AC-bias power unit in which efficient-izing is possible. 
[0008] Namely, invention given in the 1st term of a claim is set to the AC-bias power unit which 
supplies the bias voltage of an alternating current to a capacitive load. The inductance which is 
connected to the load of the aforementioned capacitive in series, and constitutes LC series resonant 
circuit with the capacitive load concerned, The 1st switching circuit which energizes the aforementioned 
LC series resonant circuit in the right direction and in which energization time control is possible, The 
1st energization circuit which formed the 1st diode which revives the series resonance energy after the 
energization end by the 1 st switching circuit of the above, The 2nd switching circuit which energizes the 
aforementioned LC series resonant circuit in the negative direction and in which energization time 
control is possible, The 2nd energization circuit which formed the 2nd diode which revives the series 
resonance energy after the energization end by the 2nd switching circuit of the above is provided, and by 
controlling the energization time of the above 1st and the 2nd energization circuit, it is constituted so 
that output voltage may be controlled. 

[0009] For example, a pressure-up transformer can be arranged between the load of the aforementioned 
capacitive, the 1st, and 2nd energization circuits. 

[0010] Moreover, as the aforementioned inductance, what consists of leakage inductance of a pressure- 
up transformer can be used, for example. 

[001 1] Furthermore, invention given in the 4th term of a claim has the capacitor by which the end was 
connected to the alternating current high-pressure output side, and the other end was connected to the 
current rectifier circuit, rectifies the current which flows this capacitor by the aforementioned rectifier 
circuit, and it is constituted so that the output voltage of an alternating current high voltage power 
supply may be controlled by this rectification output. 

[0012] As the above 1st and 2nd switching element SW1 and SW2, switching elements, such as a 
transistor and FET, can be used, for example. 

[0013] Moreover, although the parasitism diode built in FET can be used as the 1st diode of the above, 
and 2nd diode, for example, of course as such 1st diode and 2nd diode, you may use the usual diode 
element itself. 
[0014] 
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[Function] In this invention, similarly, invention given in the 1 st term of a claim or the 3rd term is 
constituted so that the inductor which constitutes an in-series LC resonance circuit with a capacitive load 
may be prepared. Since LC series resonant circuits also including a capacitive load are constituted, 
therefore, conventionally When the pressure up of the voltage supplied from a power supply is carried 
out and it is supplied to a load by the pressure-up transformer, Since the capacitive load itself constitutes 
a part of LC series resonant circuit to power having been consumed by movement of the charge to a load 
while repeating accumulation and discharge of a charge for a load, Since it becomes only the resistance 
component of LC series resonant circuit and stops being theoretically dependent on the electrostatic 
capacity of a load, efficient-ization of the power consumed is attained by mitigating a power loss. 
[0015] 

[Example] This invention is explained based on the example of illustration below. 

[0016] Drawing 3 shows the color electrophotography copying machine which can apply the AC-bias 

power unit concerning this invention. 

[0017] In drawing, 1 is a photo conductor drum, around this photo conductor drum 1 The primary 
electrification machine 2 uniformly charged in predetermined potential in the front face of the photo 
conductor drum 1, The picture exposure 3 for exposing a picture on the front face of this photo 
conductor drum 1 charged uniformly, and forming an electrostatic latent image in it, The development 
counter 4 of a rotary method developed with the toner image of four colors, such as cyanogen Magenta 
yellow black for developing the electrostatic latent image formed in the front face of the photo 
conductor drum 1 The corotron 5 before an imprint which adjusts the potential of the toner image 
formed in the front face of the photo conductor drum 1, and the surface potential of a photo conductor 
drum, The corotron 7 grade for electric discharge which eliminates the residual charge of the cleaner 6 
which cleans the remains toner of photo conductor drum 1 front face etc., and the photo conductor drum 
1 after the toner image was imprinted is arranged. 

[0018] Moreover, near the above-mentioned photo conductor drum 1, the imprint drum 8 is arranged 
and the toner image formed on the photo conductor drum 1 is imprinted one by one on the record form 9 
held around the imprint drum 8. The peripheral face is formed with the transparent film made of 
synthetic resin, and the above-mentioned imprint drum 8 holds the record form 9 to the peripheral face 
of this imprint drum 8 electrostatic. Furthermore, the imprint corotron 10 for imprinting to electrostatic 
the toner image formed on the photo conductor drum 1 on the record form 9 held around the imprint 
drum 8 is arranged in the interior of the above-mentioned imprint drum 8. 

[0019] By the way, the AC-bias power unit which supplies the bias voltage of an alternating current to 
capacitive loads, such as a development counter of the above-mentioned color electrophotography 
copying machine The inductance which is connected to the load of the aforementioned capacitive in 
series, and constitutes LC series resonant circuit with the capacitive load concerned, The 1st switching 
circuit which energizes the aforementioned LC series resonant circuit in the right direction and in which 
energization time control is possible, The 1st energization circuit which formed the 1st diode which 
revives the series resonance energy after the energization end by the 1st switching circuit of the above, 
The 2nd switching circuit which energizes the aforementioned LC series resonant circuit in the negative 
direction and in which energization time control is possible, The 2nd energization circuit which formed 
the 2nd diode which revives the series resonance energy after the energization end by the 2nd switching 
circuit of the above is provided, and by controlling the energization time of the above 1st and the 2nd 
energization circuit, it is constituted so that output voltage may be controlled. 
[0020] Drawing 1 shows one example of the AC-bias power unit concerning this invention. 
[0021] In drawing, T shows a pressure-up transformer and DC power supply Vcc of predetermined 
voltage are impressed to the upstream coil Nl of this pressure-up transformer T. Moreover, while the 1st 
switching element SW1 is connected to the upstream coil Nl of the above-mentioned pressure-up 
transformer T in series, the 2nd switching element SW2 is connected to the load side in parallel rather 
than the 1st switching element SW1 concerned. Moreover, the 1st diode Dl of a retrose and the 2nd 
diode D2 are connected to the 1st switching element SW1 of the above, and the 2nd switching element 
SW2 at parallel, respectively. Furthermore, the inductor which constitutes an in-series LC resonance 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 7/24/2003 



Page 4 of 7 



circuit with a capacitive load is connected to the positive-electrode side of the upstream coil Nl in series 
rather than the 2nd switching element SW2 of the above at the load side. Moreover, while the 1st mass 
capacitor CI is connected with the negative-electrode terminal of the upstream coil Nl in between, the 
2nd mass capacitor C2 is connected to the negative-electrode terminal of the upstream coil Nl 
concerned in parallel in the positive electrode of above-mentioned DC power supply Vcc. 
[0022] Moreover, the development counter as a load is connected to the secondary coil N2 of the above- 
mentioned pressure-up transformer T, and since the development counter as this load is equipped with 
the development sleeve which consists of a metal cylinder by which opposite arrangement is carried out 
with the conductor of photo conductor drum 1 grade as mentioned above, it serves as a capacitive load 
which acts like a capacitor as a load. 

[0023] Furthermore, the direct-current bias power supply and the alternating current bypass capacitor for 
impressing direct-current bias voltage to a development counter are connected to the secondary coil N2 
of the above-mentioned pressure-up transformer T in parallel. 

[0024] Moreover, the 1st switching element SW1 of the above and the 2nd switching element S W2 are 
constituted so that on-off control may be carried out by the control circuit to predetermined timing. 
[0025] In addition, switching elements, such as a transistor and FET, can be used as the above 1st and 
2nd switching element SW1 and SW2. 

[0026] Drawing 2 shows the primary equal circuit of the AC-bias power unit concerning this example. 
[0027] As for Ls, in drawing, the leakage inductance of the upstream coil Nl and the secondary coil N2 
and Cload show the electrostatic capacity of the development counter whose L0 is a load about the 
excitation inductance of the pressure-up transformer T in the inductance of the inductor LI by which LI 
was connected to the upstream coil Nl of the pressure-up transformer T, respectively. 
[0028] In addition, as conditions on which this primary equal circuit is materialized, it is required to fill 
C3>Cload, C2>Cloadx(N2/Nl) 2, L0>L1 , and Ls. Here, it is Ll+Ls=L. 

[0029] In the above composition, AC-bias voltage is outputted as follows by the AC-bias power unit 
concerning this example. That is, in the above-mentioned AC-bias power unit, as shown in drawing 4 , 
since diodes Dl and D2 are reverse blocking states, while the current iL which flows an inductor LI 
maintains the state of 0, in the "mode 0" in which the 1st and 2nd switching elements SW1 and SW2 are 
[ both ] OFF states, the voltage Vc of the capacitor Cload which is a load serves as the predetermined 
value Vc (0). Therefore, the voltage of P points becomes the value which added voltage 1/2 Vcc of the 
2nd capacitor C2 to the voltage Vc of the capacitor Cload which is a load, i.e., 1/2 Vcc+Vc, (0). 
[0030] In the mode 1, next the "mode 1" in which only a predetermined time makes the 2nd switching 
element SW2 an ON state As shown in drawing 4 (f), the charge accumulated through the 2nd switching 
element SW2 at the 2nd capacitor C2 flows as current iL. Series resonance operation of the series 
resonant circuit which consists of leakage inductance Ls of the 2nd capacitor C2, load-carrying capacity 
Cload, and the pressure-up transformer T, an inductor LI, and the 2nd switching element SW2 is started, 
and a state changes like a lower formula. Here, it is omega= 1/. It considers as LC and gamma= [V(0)/ 
(l/2Vcc)]. 

[0031] Then, the current isw2 (t) which flows the 2nd switching element SW2 is isw2(t) =-iL (t), when 
the current iL (t) which flows Inductor L is taken in the direction shown in the solid line of drawing 2 . 
= (1 / 2 Vcc+V (0)) - It can express C/L-sinomegat (drawing 4 (b)). Alternating voltage Vc impressed to 
a load on the other hand (t) Vc(t) =(1 / 2 Vcc+V (0)) cosomegat-l/2Vcc It is set to =[(l+gamma ) 
cosomegat-1] x 1/2 Vcc. 

[0032] If the 2nd switching element SW2 is made into an ON state as it is, a state will change to the 
dashed line A of drawing 4 (a) like and loss of each part will be disregarded, the free vibration by the 
series resonant circuit of LC will continue. However, the 2nd switching element SW2 is made to turn off 
in this example when Vc(t) =0, i.e., the voltage of P points, is set to 1/2 Vcc. Namely, time t which 
makes this 2nd switching element SW2 turn off Vc(t) =[(l+gamma )cosomegat-l] x 1/2 Vcc = since it is 
0, Time t is t=l/omegacos-l {l/(l+gamma)}. 

When it becomes, it is set up so that the 2nd switching element SW2 may be made to turn off. 
[0033] the mode 2 - the value of the current isw2 which was flowing Vc at the time of the end in "the 
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mode 1" (t), and the 2nd switching element SW2 in the "mode 2" in which this 2nd switching element 
SW2 is made to turn off, i.e., the initial value in "the mode 2", - the above Vc(t) =0-iL(t) =isw2 (t) 
=(l/2Vcc+V(0)) 

-C/L-sin {omegacos-l[l/(l+gamma)]} 

It becomes. . . 

[0034] Moreover, the state of each part is expressed with a lower formula. That is, if the 2nd switching 
element SW2 is made to turn off, the excitation energy accumulated at an inductor LI and leakage 
inductance Ls will return to a power supply Vcc side through diode Dl. Therefore, the current iDl (t) 
which flows the 1st diode Dl and voltage Vc of a load (t) iDl (t) = - (1 / 2 Vcc+V (0)) 

- C/L-sin {omega (t-cos-1 [l/(l+gamma)]}) 

Vc(t) = {l-(l+gamma) cos[omega (-1 {l/(l+gamma) of t-cos) 
It can express] }x 1/2 Vcc. 

[0035] This the "mode 2" continues until the current iDl which flows the 1st diode Dl is set to 0, as 
shown in drawing 4 (c). That is, it continues to t=cos -1 {l/(l+gamma)]}, and if the current iDl which 
only this time t passes and flows the 1st diode Dl is set to 0, since "the mode 1" is charged in reversed 
polarity, the voltage Vc of a load (t) will be set to Vc(t) =-V (0). Therefore, the voltage of P points 
serves as 1 / 2 Vcc-V (0), as shown in drawing 4 (a). 

[0036] After the end in in the mode 3, next "the mode 2", if the 1st and 2nd switching elements SW1 
and SW2 are set [ both ] to OFF, as the state, i.e., the voltage of P points, of Vc(t) =-V at the end time in 
"the mode 2" (0) shows drawing 4 (a), the state of 1 / 2 Vcc-V (0) will be maintained. 
[0037] Although it operates after that [ mode 4 ] in the "mode 4" in which only a predetermined time 
makes the 1st switching element SW1 an ON state, like the "mode 1" in which only a predetermined 
time makes the 2nd switching element SW2 an ON state fundamentally Since the current which flows 
through the 1st switching element SW1 from DC power supply Vcc flows in the direction shown in 
drawing 2 as a solid line, polarity reverses the value and output voltage Vc (t) of Current iL which flow 
an inductance to the case in "the mode 1 ." That is, the value of the current iL which flows an inductance 
should be shown in drawing 4 (f). iswl(t) =iL (t) 

= - (i 12 Vcc+V (0)) - It becomes C/L-sinomegat. Alternating voltage Vc impressed to a load on the 
other hand (t) Vc(t) =-(1 / 2 Vcc+V (0)) cosomegat-l/2Vcc It is set to =-[(l+gamma )cosomegat-l] 
xl/2Vcc. 

[0038] If the 1st switching element SW1 is made into an ON state as it is, like the dashed line of B of 
drawing 4 (a), a state changes, and if loss of each part is disregarded, the free vibration by the series 
resonant circuit of LC will continue. However, the 1st switching element SW1 is made to turn off in this 
example when Vc(t) =0, i.e., the voltage of P points, is set to l/2Vcc. That is, the time t which makes 
this 1st switching element SW1 turn off is t=l/omegacos-l {l/(l+gamma)} like "the mode 1." 
It is alike and is set up. 

[0039] the mode 5 ~ although this the "mode 5" operates like "the mode 2" fundamentally, polarity 
reverses the value of the current iL which flows output voltage Vc (t) and an inductance to the case in 
"the mode 2" 

[0040] That is, the value of the current iswl which was flowing Vc at the time of the end in "the mode 
4" (t) and the 1st switching element SW1 in the "mode 5" in which the 1st switching element SW1 of 
the above is made to turn off, i.e., the initial value in "the mode 5", is Vc(t) =0-iL(t) =isw2 (t) from the 
above. 

=(l/2Vcc+V(0)) 

- C/L-sin {omegacos-l[l/(l+gamma)]} 

It becomes. In addition, the current iD2 (t) which flows the 2nd diode D2, and the voltage Vc of a load 
(t) are reversed to the case in "the mode 2." 

[0041] This the "mode 5" continues until the current iD2 which flows the 2nd diode D2 is set to 0, as 
shown in drawing 4 (e). That is, it continues to t=cos -1 {l/(l+gamma)]} 5 and if the current iD2 which 
only this time t passes and flows the 2nd diode D2 is set to 0, the voltage Vc of a load (t) will be set to 
Vc(t) =V (0). Therefore, the voltage of P points serves as 1 / 2 Vcc+V (0), as shown in drawing 4 (a). 
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[0042] the mode - six - again « this - " - the mode - six « " « fundamental - " - the mode - zero - 
" - the same - operating - although - output voltage - Vc - (-- 1 --) - a value - " - the mode zero - 
_ » it is - a case -- receiving -- having been reversed - + -- Vc -- (- zero --) - becoming . 
[0043] Then, "from the mode 1" to the "mode 6" will be repeated successively. 
[0044] Thus, since it operates as mentioned above, the AC-bias power unit concerning the above- 
mentioned example is the ON time of the 2nd switching element SW2 in "the mode 1", and the ON time 
of the 1st switching element SW1 in "the mode 4" like the above Ton=(l -/omega) cos-1 {l/(l+gamma)]} 

By setting up so that it may become, the voltage Vcpp between peaks of the alternating voltage 
impressed to load-carrying capacity Cload is Vcpp=2V (0) so that clearly from drawing 4 (a). 
= It will be given by 2gamma and (1/2) Vcc=gamma-Vcc. namely, the thing for which a control 
parameter is set to gamma ~ ON time Ton=(l -/omega) cos- of the 1st switching element SW1 and the 
2nd switching element SW2 - when referred to as 1 {l/(l+gamma)]}, the voltage Vcpp between peaks 
of output voltage will be controlled by Vcpp=gamma-Vcc as a primary equivalent of an equal circuit 
[0045] Drawing 5 is the graph of the oscilloscope in which the alternating voltage generated according 
to one example of the AC-bias power unit concerning this example is shown. 

[0046] Since in-series LC resonance circuits also including a capacitive load are constituted from this 
example, conventionally Since the capacitive load itself constitutes a part of in-series LC resonance 
circuit to power having been consumed by movement of the charge to a load while repeating 
accumulation and discharge of a charge for a load, Since it becomes only the resistance component of an 
in-series LC resonance circuit and stops being theoretically dependent on the electrostatic capacity of a 
load, efficient-ization of the power consumed is attained by mitigating a power loss. 
[0047] Drawing 8 or drawing 10 shows the modification of this example. 

[0048] In the modification of drawing 8 , capacitors CI and C2 are not formed in the upstream coil Nl 
of the pressure-up transformer T, instead two DC power supplies Vcc and Vcc are formed. Moreover, in 
the modification of drawing 9 , the partial pressure resistance Rl and R2 for generating the energization 
voltage of the first energization circuit is connected to the upstream coil Nl of the pressure-up 
transformer T in parallel with DC power supply Vcc instead of the capacitor CI. Furthermore, while the 
upstream coil Nl of the pressure-up transformer T is divided into two and the plus side of DC power 
supply Vcc is connected to the middle terminal of the upstream coil Nl concerned in the modification of 
drawing 10 The minus side of DC power supply Vcc is connected to the ends child of the upstream coil 
Nl concerned through the 1st of parallel connection, the 1st as 2nd switching element SW1 and SW2, 
the 2nd transistor and the 1st, and 2nd diodes. 

[0049] If second example drawing 6 shows the second example of this invention and the same sign is 
attached and explained to the same portion as the aforementioned example, in this example, stabilization 
of output voltage is possible for it. 

[0050] That is, by stabilizing the supply voltage Vcc impressed to the upstream coil Nl of a pressure-up 
transformer, in order to stabilize the output voltage of the above-mentioned AC-bias power unit, the 
detection coil for detecting output voltage to the method and pressure-up transformer which stabilize 
output voltage indirectly is formed, and the method of controlling the supply voltage Vcc impressed to 
the upstream coil Nl of a pressure-up transformer etc. is used so that the output of this detection coil 
may be stable. 

[0051] However, in both the cases of the above-mentioned former and the latter, since it has 
combination of a transformer, and the influence of the impedance of a transformer coil, it has the trouble 
that output voltage cannot be stabilized to change or variation of a load. Moreover, the trouble that in 
both the cases of the above-mentioned former and the latter it was required to make big electrostatic 
capacity of an alternating current bypass capacitor in order to change the variation in the alternating 
current component which appears in an output and to stop this under the influence of the variation in the 
electrostatic capacity of an alternating current bypass capacitor, temperature change, etc., if the 
alternating current bypass capacitor which makes direct-current bias voltage bypass an alternating 
current component is connected in parallel in order to make direct-current bias voltage **** on AC-bias 
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voltage was. . . . . 

[0052] Then, in this example, while being able to stabilize output voltage to change and variation of a 
load, it aims at offering the AC-bias power unit which can prevent the variation in the alternating current 
component which appears in an output under the influence of the variation in the electrostatic capacity 
of an alternating current bypass capacitor, temperature change, etc. 

[0053] Therefore, it has the capacitor by which the end was connected to the alternating current high- 
pressure output side, and the other end was connected to the current rectifier circuit, and the current 
which flows this capacitor is rectified by the aforementioned rectifier circuit, and it consists of this 
example so that the output voltage of an alternating current high voltage power supply may be 
controlled by this rectification output. 

[0054] That is, in this example, as shown in drawing 6 , the capacitor C5 and diode D5 of a series 
connection are connected to the secondary coil N2 of a pressure-up transformer in parallel. Moreover, 
while the output voltage detected through diode D6 is outputted to the node of such capacitors C5 and 
diodes D5, resistance Rl and the capacitor C6 are connected to the detection output side of diode D6 in 
parallel. 

[0055] therefore, the influence of the variation in the electrostatic capacity of the bypass capacitor which 
it will be given by Vdep=freq-Cl and Vpp-Rl if the output voltage detection voltage Vdep is 
Vdep«Vpp, and will be connected to combination of Transformer T, the influence of the impedance of 
a transformer coil, or the secondary coil N2 of the pressure-up transformer T if the precision of the 
frequency freq of output voltage is good - nothing - output voltage - being detectable . 
[0056] If the precision of the frequency freq of output voltage is good in this example, thus, combination 
of Transformer T and influence of the impedance of a transformer coil, Or since direct-output voltage is 
detectable without the influence of the variation in the electrostatic capacity of the bypass capacitor 
connected to the secondary coil N2 of the pressure-up transformer T Precision can improve output 
voltage a constant pressure control by controlling the timing which turns on and off the above 1st and 
the 2nd switching element SW1 and SW2 by the aforementioned control circuit 20 based on this 
detected output voltage. 

[0057] Since other composition and operations are the same as that of the first example of the above, the 

explanation is omitted. 

[0058] 

[Effect of the Invention] This invention consists of the above composition and operation, and can offer 
the AC-bias power unit in which efficient-izing is possible by mitigating a power loss. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] This invention relates to the AC-bias power unit for impressing an AC bias to 
the development counter used for electrophotography application equipments, such as an 
electrophotography copying machine and a printer. 
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PRIOR ART 

[Description of the Prior Art] Recently, the above-mentioned electrophotography copying machine is 
asked for the model which can be copied on an OHP sheet (transparent sheet made of synthetic resin for 
overhead projectors) etc. as a record form besides a regular paper while colorization, improvement in the 
speed, and the miniaturization have been required strongly in addition to high-definition-izing. As a 
color electrophotography copying machine which can reply to these demands Arrange an imprint drum 
near the photo conductor drum, and the toner image formed in photo conductor drum lifting is imprinted 
one by one on the record form held around the imprint drum. After piling up the toner image of four 
colors on a record form, there are some which were constituted so that a color picture might be copied 
by establishing these toner images on a record form. 

[0003] This color electrophotography copying machine develops the electrostatic latent image formed in 
photo conductor drum lifting one by one one by one with the toner image of four colors, such as 
cyanogen Magenta yellow black, by arranging the development counter of four colors of rotary system 
in the unilateral of a photo conductor drum, and rotating these development counters. Moreover, the 
above-mentioned imprint drum holds a record form to the peripheral face of this imprint drum 
electrostatic by forming the peripheral face with the film made of synthetic resin. Furthermore, it is 
constituted so that the imprint corotron for imprinting to electrostatic the toner image formed in photo 
conductor drum lifting on the record form held around the imprint drum may be arranged in the interior 
of the above-mentioned imprint drum. 

[0004] As an AC-bias power unit for impressing the bias voltage of an alternating current to the 
development counter used for this kind of color electrophotography copying machine etc. 
conventionally, there is a thing as shown in drawing 7 . By carrying out on-off control of the direct 
current voltage Vi impressed to the upstream coil Nl of the pressure-up transformer T, this is constituted 
so that induction of the predetermined alternating voltage may be carried out to the secondary coil N2 of 
the pressure-up transformer T and it may output to the development counter which is a load by making 
this alternating voltage into bias. Here, the development counter as a load impresses the AC-bias voltage 
which direct current voltage was made to **** to a development sleeve, and develops the electrostatic 
latent image of photo conductor drum lifting while it holds a toner like known on the periphery of the 
development sleeve which consists of a metal cylinder. Thus, since the development counter is equipped 
with the development sleeve which consists of a metal cylinder by which opposite arrangement is 
carried out with conductors, such as a photo conductor drum, it serves as a capacitive load which acts 
like a capacitor as a load. 

[0005] Moreover, as the above-mentioned AC-bias power unit, the thing as shown in JP,57-124757,A is 
also already proposed. In the development bias equipment of the electrostatic recording device which 
this equipment impresses bias voltage to a development counter, carries out the toner development of the 
electrostatic latent image formed on the record object to it, and performs electrostatic recording 
Alternating voltage which amplified the sinusoidal voltage obtained from a sinusoidal oscillator circuit 
by the amplifying circuit, and carried out the pressure up of this amplified voltage by the pressure-up 
transformer is made into the aforementioned bias voltage. It constitutes so that the output of an 
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amplifying circuit may be carried out to regularity by the automatic-gain-control circuit which detects 
the output of a pressure-up transformer and adjusts the gain of the aforementioned amplifying circuit. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] This invention consists of the above composition and operation, and can offer 
the AC-bias power unit in which efficient-izing is possible by mitigating a power loss. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the case of the above-mentioned conventional 
technology, it has the following troubles. That is, in the case of the equipment concerning the AC -bias 
power unit and proposal which are shown in above-mentioned drawing 7 , after carrying out the pressure 
up of the input voltage Vi by the pressure-up transformer, it is constituted so that it may output to the 
development counter as a load etc. by making into AC-bias voltage this alternating voltage by which the 
pressure up was carried out. Therefore, the load of a development counter etc. was a capacitive load, in 
the case of the above-mentioned equipment, the energy loss for carrying out the charge and discharge of 
this capacitive load occurred in the form of heat, and there was a trouble that efficiency was bad in it. 
Especially, the electrostatic capacity of the development counter as a capacitive load is large, and since 
the impedance of a load moreover becomes small when the frequency of AC-bias voltage is high, the 
problem of an energy loss becomes remarkable. 
[0007] 
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MEANS 

[Means for Solving the Problem] Then, the place which it was made in order that this invention might 
solve the trouble of the above-mentioned conventional technology, and is made into the purpose is by 
mitigating a power loss to offer the AC-bias power unit in which efficient-izing is possible. 
[0008] Namely, invention given in the 1st term of a claim is set to the AC-bias power unit which 
supplies the bias voltage of an alternating current to a capacitive load. The inductance which is 
connected to the load of the aforementioned capacitive in series, and constitutes LC series resonant 
circuit with the capacitive load concerned, The 1st switching circuit which energizes the aforementioned 
LC series resonant circuit in the right direction and in which energization time control is possible, The 
1st energization circuit which formed the 1st diode which revives the series resonance energy after the 
energization end by the 1st switching circuit of the above, The 2nd switching circuit which energizes the 
aforementioned LC series resonant circuit in the negative direction and in which energization time 
control is possible, The 2nd energization circuit which formed the 2nd diode which revives the series 
resonance energy after the energization end by the 2nd switching circuit of the above is provided, and by 
controlling the energization time of the above 1st and the 2nd energization circuit, it is constituted so 
that output voltage may be controlled. 

[0009] For example, a pressure-up transformer can be arranged between the load of the aforementioned 
capacitive, the 1st, and 2nd energization circuits. 

[0010] Moreover, as the aforementioned inductance, what consists of leakage inductance of a pressure- 
up transformer can be used, for example. 

[001 1 ] Furthermore, invention given in the 4th term of a claim has the capacitor by which the end was 
connected to the alternating current high-pressure output side, and the other end was connected to the 
current rectifier circuit, rectifies the current which flows this capacitor by the aforementioned rectifier 
circuit, and it is constituted so that the output voltage of an alternating current high voltage power 
supply may be controlled by this rectification output. 

[0012] As the above 1st and 2nd switching element SW1 and SW2, switching elements, such as a 
transistor and FET, can be used, for example. 

[0013] Moreover, although the parasitism diode built in FET can be used as the 1st diode of the above, 
and 2nd diode, for example, of course as such 1st diode and 2nd diode, you may use the usual diode 
element itself. 
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OPERATION 



[Function] In this invention, similarly, invention given in the 1st term of a claim or the 3rd term is 
constituted so that the inductor which constitutes an in-series LC resonance circuit with a capacitive load 
may be prepared. Therefore, since LC series resonant circuits also including a capacitive load are 
constituted, it is the former. When the pressure up of the voltage supplied from a power supply is carried 
out and it is supplied to a load by the pressure-up transformer, Since the capacitive load itself constitutes 
a part of LC series resonant circuit to power having been consumed by movement of the charge to a load 
while repeating accumulation and discharge of a charge for a load, Since it becomes only the resistance 
component of LC series resonant circuit and stops being theoretically dependent on the electrostatic 
capacity of a load, efficient-ization of the power consumed is attained by mitigating a power loss. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 7/24/2003 



Page 1 of 5 



* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] This invention is explained based on the example of illustration below. 

[0016] Drawing 3 shows the color electrophotography copying machine which can apply the AC-bias 

power unit concerning this invention. 

[0017] In drawing, 1 is a photo conductor drum, around this photo conductor drum 1 The primary 
electrification machine 2 uniformly charged in predetermined potential in the front face of the photo 
conductor drum 1, The picture exposure 3 for exposing a picture on the front face of this photo 
conductor drum 1 charged uniformly, and forming an electrostatic latent image in it, The development 
counter 4 of a rotary method developed with the toner image of four colors, such as cyanogen Magenta 
yellow black for developing the electrostatic latent image formed in the front face of the photo 
conductor drum 1 The corotron 5 before an imprint which adjusts the potential of the toner image 
formed in the front face of the photo conductor drum 1, and the surface potential of a photo conductor 
drum, The corotron 7 grade for electric discharge which eliminates the residual charge of the cleaner 6 
which cleans the remains toner of photo conductor drum 1 front face etc., and the photo conductor drum 
1 after the toner image was imprinted is arranged. 

[0018] Moreover, near the above-mentioned photo conductor drum 1, the imprint drum 8 is arranged 
and the toner image formed on the photo conductor drum 1 is imprinted one by one on the record form 9 
held around the imprint drum 8. The peripheral face is formed with the transparent film made of 
synthetic resin, and the above-mentioned imprint drum 8 holds the record form 9 to the peripheral face 
of this imprint drum 8 electrostatic. Furthermore, the imprint corotron 10 for imprinting to electrostatic 
the toner image formed on the photo conductor drum 1 on the record form 9 held around the imprint 
drum 8 is arranged in the interior of the above-mentioned imprint drum 8. 

[0019] By the way, the AC-bias power unit which supplies the bias voltage of an alternating current to 
capacitive loads, such as a development counter of the above-mentioned color electrophotography 
copying machine The inductance which is connected to the load of the aforementioned capacitive in 
series, and constitutes LC series resonant circuit with the capacitive load concerned, The 1st switching 
circuit which energizes the aforementioned LC series resonant circuit in the right direction and in which 
energization time control is possible, The 1st energization circuit which formed the 1st diode which 
revives the series resonance energy after the energization end by the 1st switching circuit of the above, 
The 2nd switching circuit which energizes the aforementioned LC series resonant circuit in the negative 
direction and in which energization time control is possible, The 2nd energization circuit which formed 
the 2nd diode which revives the series resonance energy after the energization end by the 2nd switching 
circuit of the above is provided, and by controlling the energization time of the above 1st and the 2nd 
energization circuit, it is constituted so that output voltage may be controlled. 
[0020] Drawing 1 shows one example of the AC-bias power unit concerning this invention. 
[0021] In drawing, T shows a pressure-up transformer and DC power supply Vcc of predetermined 
voltage are impressed to the upstream coil Nl of this pressure-up transformer T. Moreover, while the 1st 
switching element SW1 is connected to the upstream coil Nl of the above-mentioned pressure-up 
transformer T in series, the 2nd switching element SW2 is connected to the load side in parallel rather 
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than the 1st switching element SW1 concerned. Moreover, the 1st diode Dl of a retrose and the 2nd 
diode D2 are connected to the 1st switching element SW1 of the above, and the 2nd switching element 
SW2 at parallel, respectively. Furthermore, the inductor which constitutes an in-series LC resonance 
circuit with a capacitive load is connected to the positive-electrode side of the upstream coil Nl in series 
rather than the 2nd switching element SW2 of the above at the load side. Moreover, while the 1 st mass 
capacitor CI is connected with the negative-electrode terminal of the upstream coil Nl in between, the 
2nd mass capacitor C2 is connected to the negative-electrode terminal of the upstream coil Nl 
concerned in parallel in the positive electrode of above-mentioned DC power supply Vcc. 
[0022] Moreover, the development counter as a load is connected to the secondary coil N2 of the above- 
mentioned pressure-up transformer T, and since the development counter as this load is equipped with 
the development sleeve which consists of a metal cylinder by which opposite arrangement is carried out 
with the conductor of photo conductor drum 1 grade as mentioned above, it serves as a capacitive load 
which acts like a capacitor as a load. 

[0023] Furthermore, the direct-current bias power supply and the alternating current bypass capacitor for 
impressing direct-current bias voltage to a development counter are connected to the secondary coil N2 
of the above-mentioned pressure-up transformer T in parallel. 

[0024] Moreover, the 1st switching element SW1 of the above and the 2nd switching element SW2 are 
constituted so that on-off control may be carried out by the control circuit to predetermined timing. 
[0025] In addition, switching elements, such as a transistor and FET, can be used as the above 1st and 
2nd switching element SW1 and SW2. 

[0026] Drawing 2 shows the primary equal circuit of the AC-bias power unit concerning this example. 
[0027] As for Ls, in drawing, the leakage inductance of the upstream coil Nl and the secondary coil N2 
and Cload show the electrostatic capacity of the development counter whose L0 is a load about the 
excitation inductance of the pressure-up transformer T in the inductance of the inductor LI by which LI 
was connected to the upstream coil Nl of the pressure-up transformer T, respectively. 
[0028] In addition, as conditions on which this primary equal circuit is materialized, it is required to fill 
C3>Cload, C2>Cloadx(N2/Nl) 2, L0>L1, and Ls. Here, it is Ll+Ls=L. 

[0029] In the above composition, AC-bias voltage is outputted as follows by the AC-bias power unit 
concerning this example. That is, in the above-mentioned AC-bias power unit, as shown in drawing 4 , 
since diodes Dl and D2 are reverse blocking states, while the current iL which flows an inductor LI 
maintains the state of 0, in the "mode 0" in which the 1st and 2nd switching elements SW1 and SW2 are 
[ both ] OFF states, the voltage Vc of the capacitor Cload which is a load serves as the predetermined 
value Vc (0). Therefore, the voltage of P points becomes the value which added voltage 1/2 Vcc of the 
2nd capacitor C2 to the voltage Vc of the capacitor Cload which is a load, i.e., 1/2 Vcc+Vc, (0). 
[0030] In the mode 1, next the "mode 1" in which only a predetermined time makes the 2nd switching 
element SW2 an ON state As shown in drawing 4 (f), the charge accumulated through the 2nd switching 
element SW2 at the 2nd capacitor C2 flows as current iL. Series resonance operation of the series 
resonant circuit which consists of leakage inductance Ls of the 2nd capacitor C2, load-carrying capacity 
Cload, and the pressure-up transformer T, an inductor LI, and the 2nd switching element SW2 is started, 
and a state changes like a lower formula. Here, it is omega= 1/. It considers as LC and gamma= [V(0)/ 
(l/2Vcc)]. 

[0031] Then, the current isw2 (t) which flows the 2nd switching element SW2 is isw2(t) =-iL (t), when 
the current iL (t) which flows Inductor L is taken in the direction shown in the solid line of drawing 2 . 
= (1 / 2 Vcc+V (0)) - It can express C/L-sinomegat (drawing 4 (b)). Alternating voltage Vc impressed to 
a load on the other hand (t) Vc(t) =(1/2 Vcc+V (0)) cosomegat-l/2Vcc It is set to =[(l+gamma ) 
cosomegat-1] x 1/2 Vcc. 

[0032] If the 2nd switching element SW2 is made into an ON state as it is, a state will change to the 
dashed line A of drawing 4 (a) like and loss of each part will be disregarded, the free vibration by the 
series resonant circuit of LC will continue. However, the 2nd switching element SW2 is made to turn off 
in this example when Vc(t) =0, i.e., the voltage of P points, is set to 1/2 Vcc. Namely, time t which 
makes this 2nd switching element SW2 turn off Vc(t) =[(l+gamma )cosomegat-l] xl/2Vcc = since it is 
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0, Time t is t=l/omegacos-l { l/(l+gamma)} . 

When it becomes, it is set up so that the 2nd switching element SW2 may be made to turn off. 
[0033] the mode 2 - the value of the current isw2 which was flowing Vc at the time of the end in "the 
mode 1" (t), and the 2nd switching element SW2 in the "mode 2" in which this 2nd switching element 
SW2 is made to turn off, i.e., the initial value in "the mode 2", - the above - Vc(t) =0-iL(t) =isw2 (t) 
=(l/2Vcc+V(0)) 

-C/L-sin {omegacos-l[l/(l+gamma)]} 

It becomes. . 
[0034] Moreover, the state of each part is expressed with a lower formula. That is, if the 2nd switching 
element SW2 is made to turn off, the excitation energy accumulated at an inductor LI and leakage 
inductance Ls will return to a power supply Vcc side through diode Dl. Therefore, the current iDl (t) 
which flows the 1st diode Dl and voltage Vc of a load (t) iDl (t) = - (1 / 2 Vcc+V (0)) 

- C/L-sin{omega (t-cos-1 [l/(l+gamma)]}) 

Vc(t) ={l-(l+gamma) cos[omega (-1 {l/(l+gamma) of t-cos) 
It can express]}xl/2Vcc. 

[0035] This the "mode 2" continues until the current iDl which flows the 1st diode Dl is set to 0, as 
shown in drawing 4 (c). That is, it continues to t=cos -1 {l/(l+gamma)]}, and if the current iDl which 
only this time t passes and flows the 1st diode Dl is set to 0, since "the mode 1 " is charged in reversed 
polarity, the voltage Vc of a load (t) will be set to Vc(t) =-V (0). Therefore, the voltage of P points 
serves as 1 / 2 Vcc-V (0), as shown in drawing 4 (a). 

[0036] After the end in in the mode 3, next "the mode 2", if the 1st and 2nd switching elements SW1 
and SW2 are set [ both ] to OFF, as the state, i.e., the voltage of P points, of Vc(t) =-V at the end time in 
"the mode 2" (0) shows drawing 4 (a), the state of 1 / 2 Vcc-V (0) will be maintained. 
[0037] Although it operates after that [ mode 4 ] in the "mode 4" in which only a predetermined time 
makes the 1st switching element SW1 an ON state, like the "mode 1" in which only a predetermined 
time makes the 2nd switching element SW2 an ON state fundamentally Since the current which flows 
through the 1st switching element SW1 from DC power supply Vcc flows in the direction shown in 
drawing 2 as a solid line, polarity reverses the value and output voltage Vc (t) of Current iL which flow 
an inductance to the case in "the mode 1." That is, the value of the current iL which flows an inductance 
should be shown in drawing 4 (f). iswl(t) =iL (t) 

= - (1 / 2 Vcc+V (0)) - It becomes C/L-sinomegat. Alternating voltage Vc impressed to a load on the 
other hand (t) Vc(t) =-(1 / 2 Vcc+V (0)) cosomegat-l/2Vcc It is set to =-[(l+gamma )cosomegat-l] 

xl/2Vcc. . 

[0038] If the 1st switching element SW1 is made into an ON state as it is, like the dashed line of B of 

drawing 4 (a), a state changes, and if loss of each part is disregarded, the free vibration by the series 

resonant circuit of LC will continue. However, the 1st switching element SW1 is made to turn off in this 

example when Vc(t) =0, i.e., the voltage of P points, is set to l/2Vcc. That is, the time t which makes 

this 1st switching element SW1 turn off is t=l/omegacos-l {l/(l+gamma)} like "the mode 1." 

It is alike and is set up. 

[0039] the mode 5 - although this the "mode 5" operates like "the mode 2" fundamentally, polarity 
reverses the value of the current iL which flows output voltage Vc (t) and an inductance to the case in 
"the mode 2" 

[0040] That is, the value of the current iswl which was flowing Vc at the time of the end in "the mode 
4" (t) and the 1st switching element SW1 in the "mode 5" in which the 1st switching element SW1 of 
the above is made to turn off, i.e., the initial value in "the mode 5", is Vc(t) =0-iL(t) =isw2 (t) from the 
above. 

=(l/2Vcc+V(0)) 

- C/L-sin {omegacos- 1 [ 1 /( 1 +gamma)] } 

It becomes. In addition, the current iD2 (t) which flows the 2nd diode D2, and the voltage Vc of a load 
(t) are reversed to the case in "the mode 2." 

[0041] This the "mode 5" continues until the current iD2 which flows the 2nd diode D2 is set to 0, as 
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shown in drawing 4 (e). That is, it continues to t=cos -1 {l/(l+gamma)]}, and if the current iD2 which 
only this time t passes and flows the 2nd diode D2 is set to 0, the voltage Vc of a load (t) will be set to 
Vc(t) =V (0). Therefore, the voltage of P points serves as 1 / 2 Vcc+V (0), as shown in drawing 4 (a). 
[0042] the mode - six - again this - " - the mode - six - " - fundamental - " - the mode -- zero -- 
" - the same - operating - although - output voltage - Vc -- (-- 1 --) -- a value - " - the mode - zero - 
_ " — it is — a case — receiving -- having been reversed — + — Vc — (— zero — ) — becoming . 
[0043] Then, "from the mode 1" to the "mode 6" will be repeated successively. 
[0044] Thus, since it operates as mentioned above, the AC-bias power unit concerning the above- 
mentioned example is the ON time of the 2nd switching element SW2 in "the mode 1", and the ON time 
of the 1st switching element SW1 in "the mode 4" like the above Ton=(l -/omega) cos-1 {l/(l+gamma)]} 

By setting up so that it may become, the voltage Vcpp between peaks of the alternating voltage 
impressed to load-carrying capacity Cload is Vcpp=2V (0) so that clearly from drawing 4 (a). 
= It will be given by 2gamma and (1/2) Vcc=gamma-Vcc. namely, the thing for which a control 
parameter is set to gamma - ON time Ton=(l -/omega) cos- of the 1st switching element SW1 and the 
2nd switching element SW2 - when referred to as 1 {l/(l+gamma)]}, the voltage Vcpp between peaks 
of output voltage will be controlled by Vcpp-gamma-Vcc as a primary equivalent of an equal circuit 
[0045] Drawing 5 is the graph of the oscilloscope in which the alternating voltage generated according 
to one example of the AC-bias power unit concerning this example is shown. 

[0046] Since in-series LC resonance circuits also including a capacitive load are constituted from this 
example, conventionally Since the capacitive load itself constitutes a part of in-series LC resonance 
circuit to power having been consumed by movement of the charge to a load while repeating 
accumulation and discharge of a charge for a load, Since it becomes only the resistance component of an 
in-series LC resonance circuit and stops being theoretically dependent on the electrostatic capacity of a 
load, efficient-ization of the power consumed is attained by mitigating a power loss. 
[0047] Drawing 8 or drawing 10 shows the modification of this example. 

[0048] In the modification of drawing 8 , capacitors CI and C2 are not formed in the upstream coil Nl 
of the pressure-up transformer T, instead two DC power supplies Vcc and Vcc are formed. Moreover, in 
the modification of drawing 9 , the partial pressure resistance Rl and R2 for generating the energization 
voltage of the first energization circuit is connected to the upstream coil Nl of the pressure-up 
transformer T in parallel with DC power supply Vcc instead of the capacitor CI. Furthermore, while the 
upstream coil Nl of the pressure-up transformer T is divided into two and the plus side of DC power 
supply Vcc is connected to the middle terminal of the upstream coil Nl concerned in the modification of 
drawing 10 The minus side of DC power supply Vcc is connected to the ends child of the upstream coil 
Nl concerned through the 1st of parallel connection, the 1st as 2nd switching element SW1 and SW2, 
the 2nd transistor and the 1st, and 2nd diodes. 

[0049] If second example drawing 6 shows the second example of this invention and the same sign is 
attached and explained to the same portion as the aforementioned example, in this example, stabilization 
of output voltage is possible for it. 

[0050] That is, by stabilizing the supply voltage Vcc impressed to the upstream coil Nl of a pressure-up 
transformer, in order to stabilize the output voltage of the above-mentioned AC-bias power unit, the 
detection coil for detecting output voltage to the method and pressure-up transformer which stabilize 
output voltage indirectly is formed, and the method of controlling the supply voltage Vcc impressed to 
the upstream coil Nl of a pressure-up transformer etc. is used so that the output of this detection coil 
may be stable. 

[0051] However, in both the cases of the above-mentioned former and the latter, since it has 
combination of a transformer, and the influence of the impedance of a transformer coil, it has the trouble 
that output voltage cannot be stabilized to change or variation of a load. Moreover, the trouble that in 
both the cases of the above-mentioned former and the latter it was required to make big electrostatic 
capacity of an alternating current bypass capacitor in order to change the variation in the alternating 
current component which appears in an output and to stop this under the influence of the variation in the 
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electrostatic capacity of an alternating current bypass capacitor, temperature change, etc., if the 
alternating current bypass capacitor which makes direct-current bias voltage bypass an alternating 
current component is connected in parallel in order to make direct-current bias voltage **** on AC-bias 

voltage was. . . 

[0052] Then, in this example, while being able to stabilize output voltage to change and variation of a 
load, it aims at offering the AC-bias power unit which can prevent the variation in the alternating current 
component which appears in an output under the influence of the variation in the electrostatic capacity 
of an alternating current bypass capacitor, temperature change, etc. 

[0053] Therefore, it has the capacitor by which the end was connected to the alternating current high- 
pressure output side, and the other end was connected to the current rectifier circuit, and the current 
which flows this capacitor is rectified by the aforementioned rectifier circuit, and it consists of this 
example so that the output voltage of an alternating current high voltage power supply may be 
controlled by this rectification output. 

[0054] That is, in this example, as shown in drawing 6 , the capacitor C5 and diode D5 of a series 
connection are connected to the secondary coil N2 of a pressure-up transformer in parallel. Moreover, 
while the output voltage detected through diode D6 is outputted to the node of such capacitors C5 and 
diodes D5, resistance Rl and the capacitor C6 are connected to the detection output side of diode D6 in 
parallel. 

[0055] therefore, the influence of the variation in the electrostatic capacity of the bypass capacitor which 
it will be given by Vdep=freq-Cl and Vpp-Rl if the output voltage detection voltage Vdep is 
Vdep«Vpp, and will be connected to combination of Transformer T, the influence of the impedance of 
a transformer coil, or the secondary coil N2 of the pressure-up transformer T if the precision of the 
frequency freq of output voltage is good - nothing - output voltage - being detectable . 
[0056] If the precision of the frequency freq of output voltage is good in this example, thus, combination 
of Transformer T and influence of the impedance of a transformer coil, Or since direct-output voltage is 
detectable without the influence of the variation in the electrostatic capacity of the bypass capacitor 
connected to the secondary coil N2 of the pressure-up transformer T Precision can improve output 
voltage a constant pressure control by controlling the timing which turns on and off the above 1st and 
the 2nd switching element SW1 and SW2 by the aforementioned control circuit 20 based on this 
detected output voltage. 

[0057] Since other composition and operations are the same as that of the first example of the above, the 
explanation is omitted. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the circuit diagram showing one example of the AObias power unit 
concerning this invention. 

[Drawing 2] Drawing 2 is the representative circuit schematic of the circuit shown in drawing 1 . 
[Drawing 3] Drawing 3 is the block diagram showing the color electrophotography copying machine 
which can apply the AC -bias power unit concerning this invention. 

[Drawin g 4] Drawing 4 (a) - (f) is a graph which shows operation of the AC-bias power unit of drawing 
1 , respectively. 

[Drawing 5] Drawing 5 is the wave form chart showing the output wave of the circuit shown in drawing 
1. 

[Drawing 6] Drawing 6 is the circuit diagram showing other examples of this invention. 
[Drawing 7] Drawing 7 is the circuit diagram showing the conventional AC-bias power unit. 
[Drawing 8] Drawing 8 is the circuit diagram showing other modifications of the AC-bias power unit 
concerning this invention. 

[Drawing 91 Drawing 9 is the circuit diagram showing other modifications of the AC-bias power unit 
concerning this invention. 

[Drawing 10] Drawing 10 is the circuit diagram showing other modifications of the AC-bias power unit 
concerning this invention. 
[Description of Notations] 

T A pressure-up transformer, SW1 The 1st switching element, SW2 The 2nd switching element, Dl The 
1st diode, D2 The 2nd diode, LI Inductance 
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t^^i^Cim-tl^oT, ft#§fiC 1 o a 

4 (a) ^e^e^&^K:* 

Vc pp = 2V (0) 

= 2r ■ (1/2) Vc c 

= r ■ Vc c 

&r t-rzz.Z:\z<kr). m 1 cox-f yf>^fSW 1 
RtfJll 2 <Z>X-f 7f>^fSW2 0t>I^WT o n = 

(l/o>) cos' 1 { 1/ (1 +r) ) J tVltLZs 
MJjmEEW-Pffl^&V c p ptt, ««Ih1»<0 1 Jfc* 

Vc p p = r • Vc c 
[0 0 4 5] H 5 «C©*I«l:«5J!i«;H7XiSi 

[0 0 4 6] **tt©AW*t>*«)T 

u «*tt©ftwe#^i£«iLc*sig»o— 

[0 0 4 7] 0 8 7MEB1 0fct£©*lfi«©X^M&5!F 

[0 0 4 8] B8©W*rCH #JEF^>XTCQ— # 
«S»NlC3>f>^CL C2 3&J8»6nt*6 
?\ ^coftfr D V c c , Vcc^2 ^rw- & 

nt^S. 8 9 #JEF5>XT0) 

— #»#i&N 1 iC3 >x>itC 1 (Bffcfo 0 t£> SI— <^)# 
»®K0)#»iEE&«4$ti:5fc6^EfifiR 1, R 

2 OTtttmv c c \zmm\z#tst2tiTK*. 2*>\z, 

BIOOJSWPH #JBEF^>XTco— *«#«SN 1 

«*2^»c»«snr^o. m§k-*«#«n 1 



(6) #PS¥6-19 754 2 

S»— &«*«Nl©WB?lCte, it^m^Vcc 
ifSWh SW2<hLTCDSgl&tfSg2tf>K^>^X 

[0049] m^m&m 

[0050] ±tdxm/U7xwmmm<Dm 

•■NllCBIlB*n*««EEVcc*ftftft'r*Jlt 

mthmm<Dmj]&&i£{k'?z>&v\z, #jEh^>xo— 
*«#»n i fc«3jp$ns«««ffv c c £«wrs:* 

[0 0 5 1] l*»u ±eit*&0Mo*efctt. # 

£ f -5 C £ # ^ £ ^5 ffl £^ b T V> 

>y">v$:-&mz&M'?z> sm?^ nxn>^>^r 
<d &m®m<Drt v y **&a»MroiHi <t o r m a 

[0 0 5 2] -eit, eicDSIJji^T^ fM9<0*JBr*>/l 

um&m^<D&wiz&^xmtiizmnz&ffi.f&tt<ort7 

[0 0 5 3] *:<Ofr$>. ECDSBMITU* ^ftEitffim^ 

[0 0 5 4] 1"^^, C<Z>H»WTI^ a 6 tC^Tcfc 
^>1?*C 5Rtf^<:*-FD5a*, I^JC^JK^nT^ 
CDMRAfctt. HD 6 **bT«B«n&ffl* 

5^ [0 0 5 5] *<DTztb. ffl^*EE«tti«JB£Vd e p(i. 
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(7) 
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11 

Vdep<VppT$>nfl 
Vdep=f req -CI • Vp p • R 1 

-e**sn, m^mjE^feScf r e q<Dnm&&rtn 

[0 0 5 6] Ct&JzSfc, £0>JO(W!m** tti^mffiO 
m&$k f r eqOtWMWU, h7>XTO«^ 

h7>XT ©=:*«I#«N 2 icKKS n*/Vf /U3> 
MCMfPUlK 2 0 \Zjz^XWimm 1 RtffB 2 (7>X-f 

[0057] -t<o«<z>#ij*&r/ffffitt«refB— 

[0 0 5 8] 
[0MOfiS¥&IB^] 



[01] Si tt£©fWifc«5**/vr 7X«13S© 
[0 2] 0 2 te0 1 K^-riilK<D«l5laIttHTr»S. 

[■ 3] 03 \*z.<D9&9i\z&t*&w*<f Txmmmm 

[04] 04 (a) - (f) Rm®£ttEW 

[05] 0 5 »h i ic*"riii»©a*«»*^-rift» 

[06] 
[07] 

[0 8] 0 8 liC<D«Wfc«5««/W 7X11^1 
[0 9] 0 9 «£©«WC#SXtt't-f rxsaige 
[010] 01 0tt21<Z>«WJC«SK«/W7X«* 
[«F^<DIB9I] 

T #JEh^>X> SW1 8l<DX-f yf>^*F. 
SW2 352©X-f y9>>9*fr* Dl JBHO^* 
-h\ D2 *2<D^-f*-H, LI 4>9&9>* 



0 6tt^(D«^O4&OHJSfO^f 

0 7 tta*©2e*/W7x«KK«*^-riBi 



[02] 



[05] 




[0 7] 



(8) 
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[01] 



ft m 

A A 



V V V v 

«r> k k ^ V <\ 

bid - cm - eg A 

* m m m m v 

(- ^ <M ^ CM 

R K ° ° J 




—294— 



